THE observations that urethane (ethyl carbamate) inhibited the growth of transplanted tumou'rs (Haddow and Sexton, 1946) and caused a fall in the leucocyte count in chronic myeloid leukaniia (Paterson, ApThomas, Haddow and Watkinson, 1946) were made in England a few years after the discovery that urethane induced adenomas of the lung in mice (Nettleship, Henshaw and Meyer, 1943) (1948) has show-n that the mutation rate in the fly Drosophila increased after injections of urethane into the abdominal cavity of adult males. It has been reported that urethane inhibits mitosis in various tissues of different organisms (Dustin, 1947; GA'uyer and Claus, 1947 ; Comman, 1950). The effects of urethane in tissue cultures have been studied in detail by Bucher, (1947) and Bastrup-Madsen (1949). Haddow and Sexton (1946) reported that urethane inhibits the growth of the Walker carcinoma ; they found that 12 intra-peritoneal injections of 50 mg. urethane per rat reduced the mean weight of the tumours to one-sixth of that of the corresponding controls.
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Received for publication Jiily 30, 1954. THE observations that urethane (ethyl carbamate) inhibited the growth of transplanted tumou'rs (Haddow and Sexton, 1946) and caused a fall in the leucocyte count in chronic myeloid leukaniia (Paterson, ApThomas, Haddow and Watkinson, 1946) were made in England a few years after the discovery that urethane induced adenomas of the lung in mice (Nettleship, Henshaw and Meyer, 1943) was made in the United States. The earlier observations of Hawkins and Murphy (1925) on the leucopenic action of urethane appear to have been overlooked.
Urethane is one of the earliest known chemical mutagens; its genetical effects on the chromosomes of Oenothera and Campanula were described by Oehlkers in 1943 . Vogt (1948 has show-n that the mutation rate in the fly Drosophila increased after injections of urethane into the abdominal cavity of adult males. It has been reported that urethane inhibits mitosis in various tissues of different organisms (Dustin, 1947; GA'uyer and Claus, 1947 ; Comman, 1950) . The effects of urethane in tissue cultures have been studied in detail by Bucher, (1947) and Bastrup-Madsen (1949) . Haddow and Sexton (1946) reported that urethane inhibits the growth of the Walker carcinoma ; they found that 12 intra-peritoneal injections of 50 mg. urethane per rat reduced the mean weight of the tumours to one-sixth of that of the corresponding controls.
Urethane and Cell Xetaboli8M.
The metabolism of urethane in animals has'been demonstrated by chemical analysis (Boyland and Rhoden, 1949) and by tracer t 'echnique (Skipper, Bennett, Bryan, White, Newton and Simpson, 1951) . Although in the concentrations (M/10) required for anaesthesia, urethane inhibits many enzymes (e.g., choline oxidase and succinoxidase), it has no pronounced action when present in concentrations (M/100) which produce lung adenomas or leucopenia (Boyland and Wilhams-Ashman, 1951) . A-n indication of specific enzyme inhibition with urethane was described by McKinney (1950) who found that M/100 ethyl carbamate inhibited the methylation of nicotinamide or glycocyamine by isolated tissues, while methyl carbamate was much less active in this respect. The fact that urethane inhibits trans-methylation' reactions suggests that it would inhibit the biosynthesis of thymine, as the methyl group of the latter is introduced by a trans-methylation reaction. (Elwyn and Sprinson, 1950 Haddow and Sexton (1946) , described by Green and Lushbaugh (1949) and its underlying causes analysed in detail by Koller and Casarini (1952 Table IV ). The data suggested that the influence of thymine on the urethane-induced injuries might be delayed. In other experiments therefore, rats were injected repeatedly with thymine and the administration of thymine commenced 6 hr. before dosing them with urethane. The experiments have shown that the incidence of abnormal cells 24 hr. after the administration of urethane was not affected by the pre-treatment with thym'me (Experiment 4, Table IV) .
When, however, pre-treatment commenced earher, i.e. 24 hr. before the rats were injected with urethane, the incidence of abnormal mitosis was reduced in all the tumour samples (Experiment 5, Table IV ). The results seem to indicate that thymine accelerates the recovery of cells from the effect of urethane.
In order to find out if this is the case the incidence of abnormaRy dividing tumour cells given in Table IV have been divided into two groups for statistical treatment. These groups contain the data obtained either less or more than 48 hr. after the administration of urethane. The statistical analysis (Table V) shows that the reduction of the urethane-induced effects by thymine is significant in both groups, which suggests that the reduction cannot. be due to recovery alone. It is more likely that urethane interferes with the intracellular synthesis of thymine and thus disturbs nucleic acid metabolism. The introduction of an excess amount of thymine by pre-treatment seems to maintain normal synthesis.
TABLEV. (1952) found that the inhibition of growth of E. coli by urethane can be reversed by 2: 6-diaminopurine. The latter agent is a purine antagonist and is known to be a growth inhibitor of particular tumours (Elion and Hitchings, 1950) . Professor Haddow found that a combination of urethane and diaminopurine inhibits the growth of the Walker carcinoma. The data in Table VI show that when urethane (50 mg. per rat) or 2: 6-diaminopurine (10 mg. per rat) are administered daily to tumour bearing rats, the growth of these particular carcinomata is reduced as compared with the control tumours. (Boyland, Clegg, Koller, Rhoden and Warwick, 1948) . The cytological basis of growth-inhibition has been investigated in detail by Koller and Casarini (1952) (Boyland, 1952) . There is some evidence to show that HN2 affects directly chromosome synthesis (Butler and Smith, 1950 (1946) is of special interest. He observed in the urethane-induced chromosonie injuries significant differences between the reciprocal crosses of two Oenothera species, which could be due only to differences in the cytoplasmic metabohsm.
SUMMARY.
(1) Urethane produces abnormahties, consisting of chromosome fragmentation and anaphase bridges in a proportion (never exceeding half) of the dividing cells of the Walker rat carcinoma.
(2) The frequency of abnormal mitoses due to urethane is reduced and recovery accelerated by simultaneous administration of thymine. 
